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Basargin. The magnetic quadrupole lenses of N..A- Ostrovakiy 
and N. I. Konovalova were used in this system. The cyclo- 
tron produces 13.7 mev of deuterons while the extreme route 
of the particle flux can be up to 1 ma. There igs a guided 
beam of 100-20042 ‘at disposal for normal work and the beam 
is focussed to a plane of 15.20 mm2. The control desk, signal 
equipment and the special electrical installations were de- 
signed by V. S- Lyublin, N. B. Nevrov, P. S. Gornikel' working 
under the guidance of G. S- Gordeyohik. Similar cyolotrons, 
constructed in the USSR, are in operation in Romania, China, 
Poland and GDR. In the near future a cyclotron of a similar 
type will be completed in the CSR. The first cyclotron of 
this type was tested in 19560 by L. N. Baulin, R. N. Letunovs- 
kiy, Yu. G. Basargin, A- V. Stepanov, G. Ae Nalivayko, M. Do 
Veselov, V. A. Suslov and A. I. Antonov from the Scientific 
Research Institute for Electrophysical Apparatus and I. Ie 
Afanas'yev, A. A. Arzumanov and R. A. Meshcherov trom the 
Institute for Atomic Energy of the AS USSR. The magnetic 
quadrupole lenses were tested at the cyclotron of the AN USSR 
(aS UkrSSR) with the participation of V. Ae Kovtun. The ra- 
Cara 5/4 prication of the cyclotron was supervised by A. V- Nozalevskiy, 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Bagdyk'yants, G. 0., Alekssyev, A. G. SOV/48~23-6-26/28 
CS 


The Measurement of the Intensity and the Elimination of the 
Background of Dispersed Electrons in Electronographical 
Investigations (Izmereniye intensivnosti i ustraneniye fona 
rasseyannykh elektronov pri elektronograficheskikh 
issledovaniyakh) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 6, pp 773-776 (USSR) 


The quality of the electronic image depends on the electron- 
optical properties of the imaging system and onekctrm dispersion. 
The latter influences the resolving powar. In the introduotion 
measurement of the distribution of dispersed electrons and 
their energy after interaction with the electrostatic potential 
of the particles is dealt with and it is shown that recording 
by means of a photographio emulsion cannot be carried out in 
practice. Other investigations, in which measurements were 
carried out by means of Geiger-Mliller counters and 
semiconductors, are mentioned (Refs 1, 2, 3). The method of 
direct measurement by means of a secondary electron 

amplifier worked out by the authors, the amplification 
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coefficient of which is about 107, is then discussed and 
supplemented by two drawings (Fig 1). Figure 2 share under a) the 
electron dispersion intensity of a polycrystalline sample 
(NaCl) recorded by means of this device, and under b) the 
same curve after filtration of the non-coherent dispersed 
electrons. In conclusion, the fluctuation of the curve, 
caused by unstable emission- and tonic current and by an 
insufficiently high vacuum is investigated, and in a diagram 
intensity fluctuation with and without stabilization of the 
electronograph is shown. The suthors thank A. A. Lebedev for 
his interest and discussions. There are 3 figures and 

6 references, 2 of which are Soviet. 
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AUTHORS: Alekseyev, A.G., Veselov, M.D., Mozalevskiy, I.A., 
oR estvenskiy, B.V., Trokhachev, G.V. . — 
TITLE: Magnetic measurements at the factory on the 
electromagnet blocks of the praqton synchrotron 


PERIODICAL: Pribory i tekhnika eksperimenta, no,4, 1962, 172-178 ~ 


TEXT: To obtain more precise: experimental data than were 
available from models and to check the production, factory 

t on the electromagnet blocks in Pe 
groups o i i imating to the working cycle. : 
Reproducibility of nt in.the test 
set-up was about 2%. two C-blocks 
(focusing and defocusing) and one 
basic characteristics of the magne 
induction and gradient in azimuth, nonlinearity, 
a function of induction, etc. The remaining blocks were only 
subjected to calibration tests, which permitted the scatter in 
mean magnetic field characteristics to be determined and 
defective blocks to be rejected. The article describes the 
Card 1/2. ; 
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equipment and gives typical results on precision of measurement 
and scatter of characteristics measured: e.g. the mean square 
deviation of the dynamic component of the field at 55 Sauss wag 
0.26%, at 2500 gauss 0,1% and at 8550 gauss 0.24%. Control 
measurements on the assembled electromagnet showed that the 
effect of adjacent blocks (excluding X-blocks) did not produce a. 
Significant change in the factory measurements, There are 

16 figures, 


ASSOCIATION: Nauchno-issledovatel'skiy institut elektrofizicheskoy 
apparatury GKAE (Scientific Research Institute for 
Electrophysical Apparatus GKAE) 


SUBMITTED: April 10, 1962 
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AUTHORS: —Alekseyev, A.G., Gorelkin, AeS., Mozalevskiy, I.A., 
‘Wozin, 2:eV.e, Tarasov, B.I. and Trokhachev, G.V.° 


TITLE: The use.of permalloy. pick-ups for mass magnetic 
measurements on the proton synchrotron 


PERIODICAL: Pribory i tekhnika eksperimenta, no. 4, 1962, 

179 - 184 : ; - 
TEXT: Measurement of the relative magnetic fields at 
injection fields of H = 90 Oe is effected by means of permalloy 
pick-ups with magnetizing coils (Giordano, S., Green, G.K. and 
Rogers, E.J.» Rev. Scient. Instrum., 1953, 24, 848). The ~ 
magnetizing coil is supplied with DC and'is connected in such a 
way that the direction of the magnetic field Hy of the coik 


and that of the measured field are in opposition. When the. 
magnetic field reaches the value He , & Bignal coil of the. 


pick-up produces a voltage pulse. The field Hy at the point 


where the pick-up is, situated is evaluated from the formula: 
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Hy. = Hyo * fiz, - ATi ot 
is the field due to the magnetizins coil, 


where Hig 
Nyt is the rate of rise of the field at the po 


OT, is the time interval between the pulses obtained from 
the reference and the measuring pick-ups- 


fhe quantity Hy can also be expressed as 


Hy = ky (x, + (AO), AT, | , Where I is a constan 
determined from. H = ki and I is the current. The equipment 
for the measurement of the field in a block (unit) consists of 

19 pick-ups which were situated along the arc of an equilibrium 
orbit at distances of 100 mm from each othere A pick-up has the 
form shown in Fige 2 and consists of,a permalloy strip 95 having 
transverse dimensions of 10 x 100 mm and correcting rods 2 


int i, and 


t which is 


tiging coil 3 and an jnduction win 
rate of rise of the magnetic field the magnetizing current 


Card 2/4: 


e 


CIA-RDP86-00513R000100910019-0 


eee FOR REEESee bes eta Jo Ber ee rhea edocs aha 0 


_ SREY 


$/120/62/000/004/033/047 _ 
The use of permalloy pick-ups ... E192/2E382 


ASSOCIATION: Nauchno-issledovatel'skiy institut elektro- 


fizicheskiy apparatury GKAE (Scientific 
Research Institute of Electrophysical 


Equipment, GKAE) 


SUBMITTED: April 10, 1962 
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AUTHORS: Alekseyev, A.Ges Vasil'tyev, M.P. and. Mozin, I.V. 
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— 


: te 7 s Lae 
TITLE: “An instrument for measuring the rate of change of the 
magnetic field of the proton synchrotron > , 


PERIODICAL: Pribory i tekhnika eksperiménta, no. k, 1962, 


236 - 239 ; yao 
TEXT: The instrument was designed for the 7 GeV proton ie 
‘synchrotron and it permits measurement of the reproducibility 
of the field-change rate and its absolute magnitude with an. 
accuracy of 0.1%. The device is based on the potentiometric 
measurement of the e.m.fi : th 


E = - kdB/dt 


induced in the measuring coil. The measuring coils consists 
of a number of series-connected turns situated in the yokes 


of the electromagnets, The voltage UE from the coil is 


applied to the input device 1 (see Fig. 1, which shows a4 block 
diagram of the instrument), where the signal is compared with the 
voltage of a reference element 2 . The comparison is performed 
Card 1/3 ; 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100910019-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100910019-0 


SD SO} TEE Net mp gaM ia a RE as SEER RF SOURS ES 5s eet 


Dy Ey ee 


S/120/62/000/004/044/047 
An instrument for ..., ; E192/E382 


during the whole time interval occupied by the induced pulse, ‘ 
the duration of the pulse being proportional to the rate of rise 

of the magnetic field. The switching device 4 selects the 

duration and instant of the measurement.and transmits the diff- 
erence signal through the amplifier 3 to the recorder 5 . The a 
switching device is actuated by the cycle initiation pulse U ‘ 


The input circuit of the system consists of a filter, a reference- 
voltage source and a voltage divider. The switching device 4 
receives the initiation pulse from a permalloy pick-up situated 


in the electromagnet. The pulse is amplified, then applied to 
a phantastron delay circuit. The trailing edge of the phantas- 
tron pulse determines the instant of commencing the measurement. 
The delay can be varied from 10 us to 1.5 sec. The indi ating 
device of the instrument is in the form of a simple vacuum-tube 
voltmeter. There are 4 figures. 


ASSOCIATION: Nauchno-issledovat el'skiy institut elektro- 
fizicheskoy apparatury GKAE (Scientific Research 
Institute of Electrophysical Equipment GKAE) 


SUBMITTED: April 10, 1962 
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TOPIC TAGS: electron synchrotron, hard focusing, magnetic field, 
magnetic measurement 


ABSTRACT: In view of the close tolerances that the magnetic field 
of a 6-BeV synchrotron with hard focusing must satisfy, apparatus 
and a test measurement procedure were developed tc measure the mag- 
netic field with the required accuracy. The measurements consist 
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es 
of determining the distortion in the distribution of the field and 

the gradient along the equilibrium orbit. measurement of the distor- 
tion and distribution of the gradient along the radius of the magne‘, 


measurement of the relative gradient on the eciidibriur orbit in rhe 
: wd f Me eae Stein i: PAe Ge Ee  as AE eh SE abe ith att 
consists of integrating the voltage from coils placed in the time- 
varying magnetic field. The theoretical premises underlying the 
aqgifferent measurements are developed, after which the design of the 
measuring coils is described and the circuitry of the electronic in- 
tegra:or is described. A circuit for gelecting the level of the 
measured field is deacribed and the measurement accuracy discussed. 


Uric. art. has: 5 figures and 31 formulas. 


ASSOCIATION: None 
SUBMITTED: 90 SUB CODE: NP, EIA 
NR REF SOV: 000 
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JAUTHOR:  Alekseyev, A..G.; Basargin, Yu. G-; Zhukov, I. Fei 

‘Litunovak 2“HeycMalyshev, I. F+3 Ste v, A. Ve; 


ry Nevrov, N. P.3 panov, e} 
Sante 4 Oo 
TITLE: Basic characteristics of the isochronous cyclotron with variable particle 
energy — ; ae 5 yea Mews oe Ince oa 


"-IgquRCE: International Conference on High Energy Accelerators’ Dubna, 1963. . 
.. ffrudy. Moscow, At dat, P 60 i ee 


- iTOPIC TAGS: - high energy accelerator, jon beam, cyclotron 


 \aBSTRACT: At the Scientific Research Institute of Electrophysical Equipment im. 
D. V. Yefremov, a 2.4-meter cyclotron is being developed with a magnetic Field hav: 


- jing 3-dimensional variation. This cyclotron is intended to accelerate particles | 
with Z/A equal to 0.125-1 in a wide range of energies. The limits of energy varia— 

tion, in Mev, are: 7.5-100 (protons); 5-60 (deuterons), 10-120 (alpha-particles), 
land 10-145 (nitrogen ions). The device is designed to obtain relatively large fon © 
currents, which will make it possible to realize experiments with beams against. in- 

lternal and remote targets. The principal parameters of the cyclotron include: © 
= ; pole diameter, 2400 nm; magnetic structure, tri-sector and weakly spiral; gaps, 
Fj {230 wm (bill) and-960 mm (valley); magnetic field in center, 4000-17,000 oersteds; 
Cord 1/3. Ne ae ¥ sos 
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\eotal electromagnetic power, 2800 kilowatts; electromagnet's weight, 720 tons; fre- 
espana of resonance system, §-22 megahertz; accelerating voltage in Dee, 125 kilo4 


{wolts; Dee. BR, 50 um; high-frequency load, 600 kilowatts; stability, 10° (winding 


currents), 10 > (frequency of accelerating voltage), and 10 * (its amplitude). Af 
ter deflection the beam is directed into a commutating magnet by which the beam can 
be directed against targets set up in three experimental rooms: (I) high-intensity 
beams, (II) neutron time-of-flight experiments, and (III) nuclear precision spec- 
troscopy with electromagnetic. monochromator. Ionroptical channeling, focusing and. 
commtating of the beam are done by six pairs of quadrupolar lenses, two identical 
rotary electromagnets, a monochromator electromagnet, and two small electromagnets 


.lgor correction of the beam in the vertical direction. The resonance system is a 


quarter-wave coaxial line ending with the 180-degree Dee. The resonant frequency 


jie reset by remote displacement of a plate without disrupting the vacuum. The fre- 4 


quency is established with an accuracy of 5-18 ke plus or minus. Smooth high-fre- | 


quency regulation is provided by two trimmers, permitting regulation of frequency 
to 2-4%. The high-frequency oscillator has a capacitative connection with the reso 


‘Inance system. A connecting rod is used, without disruption of the vacuum, to shift |. 


ithe Dee in the vertical and horizontal planes, and also along its own axis. The |." 
accelerator chamber consists of two: sections: a high-vacuum chamber able to ex-”  |-- 


haust, along with the resonant ‘line, the magnetic gep; and a fore-vacuum section 


as 
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AUTHORS: , Bagdyk 'yants» G. 0., Alekseyevs A. G. 


TITLE: Electron aiffraction study of vitreous silicon dioxide 
and of Lead-silicate giasses 


PERIODICAL: Referativnyy zhurnal. Khimiya, 0- 15> 1961, 367, : 
abstract 15K277 (Sb. ngtekloobrazne sostoyaniye"+ Mecbes 
AN SSSR, 1960s 226-230. Diskuses 236-242) 


TEXT: For the purpose of obtaining sufficie rves of electron 
scattering py glass, the experimental technique has b Powder 
preparations were made in a noble-gas atmosphere 

thin films. Vitreous silicon dioxide required was P 

disperse powder of fuse i The curve for 

electron scattering from 

analogous intensi yas also 
found between experimental and th ined for & disordered 
Lattice and for the crystallites of the elemen Lead-s 
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s/076 62/036/008/003/011 
B101/B144 


Alekseyev, A. Ge 

ll ae : 

Studies of erystellization products of quartz glass. It. 
Xeray diffraction study ; 


ghurnel fizieheskoy khimii, V- 36, noe 8, 1962, 1747 - 1748 ; 


mux?; IR spectroscopic studies of Horaeus quartz glass devitrified by 6 i 
heating showed the formation uf different S10, modifications at 620 - 14256 ~ 


(V. 4. Plorinskaya, R. 5. Pechenkina, Tr. III Vsesoyuznogo soveshchaniysa 

20 elektrokhimii (Papers at the 3ra@ All-Union Conference on Slectrochenistry 
1959)). The same specimens have now been studied by X-ray diffraction. 
Results: (1) at 620°C, «-quartz had forned after 755 hrs. (2) At medium 
and high temperatures (900 = 1425 c), a-cristobalite with agifferently 
distorted lettice was formed. Phe cristobalite comprised smell admixtures 
of other 510 modifications which could not be identified subject to known 
mocifications. There is 1 figure. The English-language reference is: 

“, Eitel, Amer. Ceram. Soc. Bull., 36, 4, 1957- 
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ae * ACCESSION NR: AT4019201 -.8/0000/63/00S/001/0084/0087 
'". 1 AUTHOR: Alekseyey, A, G.; Fedorova, i) | 
: : TITLE: X-ray investigation of catalyzed glass orystallization 
i SOURCE: Simpozium po steidoobramomu sostoyantyu. Leningrad, 1962, | 
Stekloobraznoye sostoyaniye, vy*p. 1: Katalizirovannaya kristallizatsiya stekla 


-;* (Vitreous state, no. 1; Catalyzing orystallization of glass). Trudy* simpoziuma, v. 8, 
i no. 1, Moscow, Izd-yo AN'SSSR, 1963, 84-87 ’ 


[: 

YY 

74 
j 
t 


X-ray diffraction, glass 13 


| ABSTRACT: Glass 13, containing TiOg (5% by weight) as a catalyst and small amounts 

' - of the oxides of the elements of groups I, I and If of the periodic table, was subjected 

; to X-ray investigation. The presence of oxides did not affect the phase composition, 

: but TiOg is apparently an initiator of crystallization, The effect of thermal treatment on 
-;  Grystallization was studied on a 170 x 20 x 6 mm glass plate heated at 630-950 C for 24 
‘| hours, The results are plotted for glasses of different compositions (eucryptite, 

_ spodumene, petalite) heated at low and high temperatures. Crystallization maxima ap- 

pone the X-ray patterns obtained from zones heated at about 700°C. Crystallization 

ho, , Card f : : “ : ‘ . Rie pao : : 


! 
| 
| 
| 
TOPIC TAGS: glass, titanium glass, glass crystallization, catalyzed crystallization, ' | . 
{ 
H 
{ 
i 
{ 
j 
{ 
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!-. ACCESSION NR: AT4019291 ee 
eae of : was found to increase over a narrow temperature range, but on further heating onlya |! 
, Slight increase was obtained. The amount of the crystal phase found by X-ray was Ob 


| 
a 

- 60-70%. Up to 800 >, the glass remained transparent; at higher temperatures it became} : 
| 


opaque. The X-ray patterns obtained from glasses composed of petalite and pucryptite 
showed regularities Which are. characteristic for solid solutions. The conversion from 
the glassy state to the crystalline state can plso be investigated by X-ray. The X-ray 
pictures at first remained pochanged with increasing temperature and time, but later a 
sharp qualitative ch ogeurred, On the diffuse curve of X-ray scattering, sharp bo 
peaks appeared sce ees for crystals. No noticeable widening of the crystalline hi 3 
_ maxima was observed in any case. It may be assumed that nucleation of crystals occurs | -- 
spontaneously at a higherfate than orystal growth, but that the dimensions of the formed |". 


crystals are not less than 100 A, Orig. art. has: 2 figures, .-__ “4 
ASSOCIATION: None 0" Ae 7 
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~-ADEXSEYEV y_ Av_Gw3-VERTSNER, Vi--Nvj-ZHUKOVSKAYA, 0. V.: PODUSHKO, Ye. V.; ‘TIKHOMIROV, G.P. 


Zl 


"The structure of some glasses of LiO 


-Al 20, -S1i0 a-T10, system and its 
variation in thermal treatment over the wiad penne putas range." 


report submitted for 4th All-Union Conf on Structure of Glass, Leningrad, 
16-21 Mar 64, 
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AUTHORS: Aleksoyov, Ay 6.3; Vertsnor,“V. N.; Kondrattyev, Yu. Nu; 
_ “Podushko, Ye."v.; Tikhomirov, G. P. - 


TITLE: Investigation of catalyzed crystalligation of glass 
SOURCE: AN SSSR. Doklady*, v. 154, no. 1, 1964, 178-180 
TOPIC TAGS: glass crystallization, catalyzed crystallization, 


.Glass opacity, spodumene, glass thermal treatment, u430-420,- 
: Si0,, Glass, Ti0,, catalyst Sei 


ASSTRACT: Glasses of the systems Li,0-Al.0,-Si0> (similar in 
. composition to that of spodumene) with 5% 2addi€ion of TiO. as a 
catalyst were studied. clas teats analysis was performed By 


electron- and X-ray diffraction. In-addition, changes!in light 
absorption were measured. Spécimens were heat treated in air for 
25 hrs in the temperature range between 600 and 1000°. There was 
no noticeable structural change in glass up to 6259. In the range 
from 625 to 700°, small crystals in some parts of the specimens 
appear. Above 700°, small-crystalline phase in the whole volume 
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ALEKSEYEV, A.G.; VARGIN, V.V.; VERTSNER, V.N.3; KIND, N.Ye.; 
KONDRAT'YEV, Yu.N.; PODUSHKO, Ye.V.; SEREBRYAKOVA, M.V.; 
TIKHOMIROV, G.P.; TUDOROVSKAYA, N.A.;3 FLORINSKAYA, V.A.; 
LIBERMAN, N.R., red, 


[Controlled catalyzed crystallization of glasses of the 
lithium aluminosilicate systen] Katalizirovannaia regu- 
liruemaia kristallizatsiia stekol litievoaliumosilikatnod 
sistemy. Leningrad, Khimiia, Ptel. 1964. 119 p, 
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“ACC NR AT6000502 ~ SOURCE CODE: UR/0000/65/000/000/0348/0351. | 
me. | AUTHOR: Alekseyev, A. G.; Zasolotskaya, M.V. 0 4. | 


ORG: None . : es on : fe / : ae 
| | | ae B+; fire - 
~ TITLE. Some crystalline phases appearing in Li20-Al203-Si02 glasses with sma pe 
Ti02- admixtures | ee oe EE OLY ALP A. , : 


|. SOURCE: Vsesoyu znoye soveshchaniye po stekloobraznom sostoyaniyu, 4th, Leningrad, 
1964. Stekloobraznoye sostoyaniye (Vitreous state); trudy soveshchaniya, Deningrad, 
. Tzd-vo Nauka, 1965, 348-351... ; 


TOPIC TAGS: silicate glass, lithium glass, solid solution, catalized crystallization - 
aluminum silicate ; ; ; : 


ABSTRACT: . Existing scientific literature concerning the state diagram of the Li0- 
{A1203-Si02 system refers to the L120-A1203-Si03 cut only and cannot yield information 
.on phase transitions, The present author carried out x-ray studies of crystal glasses ||: 
along the Lig¢-1.16A1293-Sig2 cut. X-ray spectra were recorded for glasses without 
and with a 5% admixture of Ti02. Changes in the parameters of the elementary cell 
and in the density are shown in Figures 1 and 2, respectively. The results show 
that in devitrified titanium-containing lithia-aluminosilica glasses the eucryptic 
series of solid solutions (O-series) begins with a crystalline phase the lattice and 
properties of which are different from those of the p eeucryptite. The series of 
solid solutions is stable within a wide range of temperatures up to a composition 
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SUBJECT USSR / PHYSICS a 7'2 PA - 1464 
AUTHOR - ALEKSEERV,A.I. 
TITLE The Annihilation Probability of the Parapositronium in Consider- 
ation of the first Radiative Corrections. 
PERIODICAL Zurn. eksp.i teor.fis, 31,fasc.1, 164-166 (1956) 
Issued: 9 / 1956 . reviewed: 1 / 1956 


It is of particular interest to compute the first radiative corrections con- 
cerning the probability of two-photon annihilation, for in the following 
approximation the life of the parapositronium is. determined just by these radi- 
ation corrections and does not depend on four-photon arnproximation. The proba- 
bility of the positronium in consideration of radiation oorrections of any 
order is connected with the probability of annihilation Wen of free particles 
with the velocity ae by means of the following relation? 


w= [(¥®°(o)¥®%(0)) 1% 59 Ors (0)) | Wp,+ Here re (xjienotes a wave function 


satisfying the mente of the BETHE-SALPETER type (taking account of possible 


annihilation), Pp 0(x) - the wave function of free particles which is an eigen- 
function of the same complete set as also w%(x). o characterizes the spin state. 
In the above formula (28° (0) ¥#9(0)) must be computed with the same accuracy 5 
We. The computation of this expression furnishes ; 0 Eo 

fr P (9°°(0)¥®9(0))= ¥.(0) ? 


the desired approximation. The wave function ¥, wer >) of the free particles, 
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| SUBJECT USSR / PHYSICS CARD 1/2 PA = 192K; 
AUTHOR ALEXKSEEV,A.I. 
TITLE The Cross Section of the Photoproduction of Positronium in an Ex- 


terior Field in Consideration of Radiation Correction Terms. 
PERIODICAL Zurn.eksp.i teor.fia,31,faso.5,909-910 (1956) 
Issued: 1/1957 -. 


fhe differential cross section do of this photoproduction depends, if the radi- 
ation correction terms of any order are taken into account, as follows on the 
differential cross section of the photoproduction of free particles with the re- 
lative velooity zero: do = |(¥ (0) ¥ (0))/(¥ (0)¥_(0)) | dop.» Here ¥(x) de- 
notes the ground state of the positronium (with the energy E), which satisfies 
an equation of the BETHE-SALPETER type (which takes the possibility of the 
annihilation of particles into account); ¥ 7 (*) - the wave function of the free 
particles, which is a wave function of the same complete set as ¥(x). If only 
the first radiation correction terms are taken into account, the factor 
(¥(0)¥(0)) must be replaced by its nonrelativistic value, and for the production 
of the positronium in the ground state it is possible to put (¥_(0)¥-,(0))=1- 


Thus the computation of the cross section mentioned above is reduced, if the 
first radiation correction terms are taken into account, to the determination 
of the cross sections of either the photoproduction of free particles or of the 
bremsstrahlung in an exterior fleld. 

Because of the very difficult and complicated computation of do,» the author, 
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ANTHOR ony ALEKSEYEV, AoTs 
TITLE d FX Uevarient Equatien fer Twe Particles Annihilating Each Other 


- (Kevariantneye uravneniye dvukh annigilirvyushchikh shastites» Russian) 
PERIODICAL Zhurnal’ Eksperim. 1 Teeret, Fiziki, 1957, Vel 32, Nr h, pp 852 — 862 
(U.S .5.5.) 


ABSTRACT First ef all the paper under review comments on the state ef investi- 
gatiens with respect. te the above preblen and refers te seme relevant | 
_ ypevieusly published papers, In dealing with the preblem under ‘censi. 
deratien, the paper applies the techniqus ef the functional derivations 
te the selutien ef the preblem ef annihilatien (er creation) ef par~ 
ticles in interactien with each ether which may alse be in-the ceupled 
state, Ansatzes ef the functienal equatiens are made in the paper under 
review fer the prebability amplitudes (fer the Green's functiens) de— 
scribing the annihilatien er the creation ef particles. Starting eut 
frem thom; alse the wave equatien ef the pesitrenium with censideratien 
of a pessible annihilatien ef the electren ind ef the pesitren is eb. 
tained, First ef all,,.the auther derives the Green‘s functien ef twe 
particles at the annihilatien ef which twe quanta are created. Ths pada 
per fellews the cemputatiens step by step. The expressien ebtained fer 
the interactien operater I is given with an accurary that includes e*, 
This interaction eperater centains twe groups of terms - The ene greup 
4s caused by the effects ef the exchange of one er of twe virtual quan. 
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[Problens in theoretical physics; a collection of articles] 
ekotorya voprosy teoreticheskoi fiziki; sbornik stated, Monkva, 
Izd-vo Glav.upr.po ispol'zovaniiu atomnoi energii, 1958. 185 p, 


MIRA 13: 
1. Moscow. Inghenerno-fizicheskiy institut, ae 


(Physics) 
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Alekseyev, A. I. 89-4-5-9/26 
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Brensstrahlung in Nuclear Fission ( Tornoznoye izlucheniye 
pri delenii yader) 


Atonnaya Energiya, 1958, Vol. 4, Nr 5, 
Pp. 465 - 466 (USSR) 


The Coulomb interaction between the nuclei of fission pro- 
ducts inevitably leads to electromagnetic radiation in the 
decay of the nucleus. The conputation of the brengstrahlung a 
is simplified by assuming that the electromagnetic radiation | 
is most intensive if the nuclei move in the dimension of the 
Bohr radius of the parent nucleus. For the case WKY | and 


W 27 (us frequency of the bronsatrehlung) af (W) is 


derived. ak (w) represents the amount of energy that is 
emitted as a wave with frequencies in the range of ado) during 
the motion of the fission product. From that, results for the 
total electromagnetic energy of the bremsstrahlung €of the 
fission products are: 
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{- 16 (2 7 a2)" ( 2A4Ap Ve (2 ae me? 
45 A, A, A, + Ay mee 2,2, 
A numerical estimation shows that the electromagnetic energy 
can reach some ten thousend eV. If the e/m ratio in fission 
product nuclei is about equal, the dipole radiation is otrongly 
decreased. In this case it ig necessary to consider the 
quadrupole rudiation, too.There are 3 references, 2 of which 
are Soviet. 


SUBMITTED : December 18, 1957 


AVAILABLE: Library of Congress 


1. Bremsstrahlung 2, Nuclear reactions 3, Fission fragnents 
Electromagnetic properties 4. Nuclei~Decay 
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AUTHOR: Alekseyev, A. I. 50V/56~34-5-20/61 
ge, 


TITLE: Two-Photon Annihilation of Positronium in the P-State 
(Dvukhfotonnaya annigil'yatsiya pozitreniya v P-sostoyanii) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1195-1201 (USSR) 


ABSTRACT: As in this paper the radiation corrections are not considered, 
the amplitude of the two-quanta annihilation of the posi- 
tronium may be found by the immediate summation of the graphs. 
The author first gives an expression for thia amplitude A of 
the probability of the annihilation of free particles in the 
lowest approximation. A figure shows the graph corresponding 
to this expression for Neree’ But the graphs for the specif- 


ic exchange interaction of the electron and the positron, 
which corresponds to their one-photon virtual annihilation, 
are omitted. The infinite sum in the expression for doves 
amplitude A of the probability of two quantum annihilation is 
& sOlution of the Bethe (Bete)-Salpeter (Sal' peter) equation 
Card 1/3 derived by the method of successive approximations. The 
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Two-Photon Annihilation of Positronium 30V/56-34-5-20/61 
in the P-State 


ASSOCIATION: 


second part of this paper derives a non-relativistic approxi- 
mation for the amplitude. The veraceyy v of the relative motion 
of the particles in the atom (vc?) is assumed to be small 
and all terms with the order of magnitude of v° and higher are 
negleoted. Next, formulae dre derived for the amplitude and 
for the probability of the two-photon annihilation of the 
positronium in the S-state. The expression for A, which was 
derived in the first section of this paper, makes it possible 
to calculate the probability of the two-photon annihilation 
of the positronium in any excited state. The last section of 
this paper specializes this expression for the annihilation of 
the positronium in the P-state. The life of the positronium 
with respect to the annihilation in the P-state is high enough 
to make the observation of its optical spectrum possible. 
There are 3 figures and 9 references, 5 of which are Soviet. 


Hoskovskiy inzhenerno-fizicheskiy institut (Moscow Institute 
of Engineering and Physics) 
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TITLE: 
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SNe enna. 
The Nonrelativistic Solution of. the Bethe-Salpeter Equation 


(Nerelyativistskoye resheniye uravneniya Bete-Sal' petera) 


PERIODICAL: 


ABSTRACT: 


ghurnal eksperimental' noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, pp 1435-1457 


(USSR) 


The Bethe-Salpeter equation for two equal charged particles 


with the mass m and the charge e in the momentum space 


: a ,b 
F 2]. 
(Hie + 29) (AR? $ - nyordss (Lf yout 3 (F 2021) 
T 


(cf. Ref 1) is first transformed to a system of coordinates, 
in which the particles are at rest as a whole. In the 
relativistic case, i.e. if B/m<1, and the wave function y @) 
within the range of small momenta (|p/ml = v1; v= relative 
particle velocity) and small Po-values differ essentially from 


zero, & solution 


, +) is derived in consideration of 


terms of the first order inv. The solution is 


Cara 1/3 
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The Nonrelativistic Solution of the S07 /56-36-5-19/76 


Bethe-Salpeter Equation 
b> 
fer) - G2) (2) 


(2, =|(gras 3 
¥ (op) a2) ) orp iB +e yeh (4) 


2m om 


With t<0O the sign in the exponent changes. The two-row 


4-component function  (p) satisfies the Schrédinger equation 
and also describes the eigenfunctions of the operators of the 


total momentum of the system, i.e. (Pp) satisfies also the 
operator equations of non-relativistic quantum mechanics. 
(14) applies also to the mssonio interaction of nucleons, but 
in that case it is necessary that in the Schrédinger equation 
(12) used for the derivation of (14), the Yukawa potential or 
its generalization be used instead of the Coulomb potential. 
Knowledge of (14) also makes it possible to calculate the 
probability of the annihilation of bound particles (positronium) 
in the P state; it is further possible thereby to take the 
Card 2/3 Coulomb interaction between electron and positron in the 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100910019-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100910019-0 
a ie Z neers Rake) Pe r 


2 os pera REET aa 


i 


The Nonrelativistic Solution of the SOV /56-36-5-19/76 
Bethe-Salpeter Equation ; 


photoproduction of pairs into account, in which case the 
formula for the differential cross section contains terms of 
the order of magnitude of the relative velocity of pair- 
particles. There are 6 references, 3 of which are Soviet, 


ASSOCIATION: Moskovskiy inzhenerno-fizicheskiy institut 
(Moscow Institute of Physics and Engineering) 
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Alekseyev, A. I. - S0¥/56-36-6-30/66 
Three-photon Annihilation of the Positronium in the P-state 
(frekhfotonnsya annigilyatsiya pozitroniya v P-sostoyanii ) 


Zhurnal eksperinentelnoy i teoreticheskoy fiziki, 1959, Vol 36, 
Nr 6, ‘pp 1839 - 1844 (USSR) 


According to the charge parity of the state, positronium may decay 
into two or three photons-(a larger number of photons is less probable) 
The two-photon annihilation of the positronium in the S-state was 
caloulated by Pomeranchuk (Ref 1), and the three-photon annihilation 
in the Sestate of Ore and Powell, It is, however, not possible to use 


the methods employed in these papers for the purpose of caloulating 


probabilities of the annihilation of positronium in excited states. 
The author of the present paper in an earlier of h's papers (Ref 3} 
suggested a method: of determining the amplitudes of the annihilation 
of positronium by the summation of an infinite number of Feynman : 
diagrams; which makes it possible to calculate the annihilation 
probability of positronium in any excited stete, In the aforementioned 
earlier paper the author calculated the probability of two-photon 
annihilation of positronium in the P-state, and in the present paper 
the probability of the three-photon annihilation of positronium in the 
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Three-photon Annihilation of the Positronium in thé P-state SOV/56~36-6-30/66 


Pestate is calculated by means of the technique of graph-summation, 
and ‘the. selection: rule for this process is determined. By using the 
(infinitely large number of) graphs of the “ladder type" (Fig 2) and 
the amplitude equation deduced in reference .3, a relativistically 
invariant expression is obtained for the probability amplitudes of 
three-photon annihilation, and the annihilation probabilities of 
positronium in the P-state and the selection rules are deduced in 
nonrelativistic approximation, The amplitude of the three-photon 
annihilation.in the P-state is: different from zero only for a state 


with the spin s = O (parapositronium). In the cese of 8 = 4 
(orthopositroniun) this probability is equal to zero. Thus, a 4 
calculation of W for parapositrontum at n # 2 results inWs 0.3..20-be5 ° 
This value is far below the probability for an optical transition in 
the S-state with following two-photon annihilation (109seo"L), the 
author. thanks V. A. Mashinin for verifying several calculatins, 
There are 2 figures and 8 references, 4 of which are Soviet. 


Moskovakiy inzhenerno-fizicheskiy institut (Moscow Physics and 
‘ Engineering Institute) 


December 27, 1958 
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How may one explain changes in the velocity of the propagation 

of light in different media, if light is regarded as movement 

of photons? Fiz.v shkole 20 no.l:104 Ja-F '60. (MIRA 14:10) ~ 
(Light--Speed)} 
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(MIRA 13:11) 
(Physice—-Study and teaching) 
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AUTHOR: Alekseyev, A. I. 
ee A 
TITLE: Application of Methods of the Quantum Field Theory in 


Statistical Physics 
PERIODICAL: Uspekhi fizicheskikh nauk, 1961, Vol. 73, No. 1, pp. 41 - 88 


TEXT: In the present article, the author gives a detailed survey of the 
most important methods in the quantum field theory and of its possible 
application for describing systems consisting of a large number of inter- / 
acting particles. Above all, the method of the Green functions is dealt 

with, which has been successfully applied to the field of the many body aes 
problem, especially by Soviet scientists. The paper consists, apart from 
introduction and appendix, of four paragraphs. In § 1, a new thermodynamic 
perturbation theory is explained on the basis of the methods of the 

quantum field theory, and in this connection, the most essential methods 

of applying the mathematical apparatus of the quantum field theory in 
statistical physics is studied. From what is shown here it follows that 

a new thermodynamic perturbation theory offers a number of advantages, 


Card 1/3 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100910019-0" 


"APPROVED FOR 


eae a Bee BER CRS 


seat Sine RRA $5 


- -00513R000100910019-0 
RELEASE: 03/20/2001 CIA-RDP86 . 


Application of Methods of the Quantum Field  $§/053 61/073/001 /o02/004 
Theory in Statistical Physics BO06/B056 


Whereas, in the old thermodynamic perturbation theory progress is not 
possible beyond the first (one or two) approximations with respect also 

of particle interaction because of mathematical complexity, it is pessible, 
in the new formulation of the theory, by using the technique of diagrams, 
in perturbation-theoretical development in series, to carry out any 
desired number of summations, also over 

an arbitrary summation leads to a physic 
beyond the framework of the perturbation 
carried out on the basis of the thermodyn 


technique of the work with Green function 
being dealt with. § 3 deals with the time 
Green functions. The analytical propertie 
are individually discussed, and further + 
Spectrum of the System, the energy spectra of a Superconductor, and the 
interrelation between the Green time functions and the thermodynamic 
characteristics of the System are discussed. In § 4, several applications 
to concrete kinetic problems are finally discussed. A neutral system 
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'} ABSTRACT: General formulas are derived for the energy loss of a 
., Charged particle passing with any velocity through a multicomponent - -- 
“) plasma of arbitrary temperature. The method used, employing Green's 
et functions and Feynman diagrams, was originally developed by A. I. 

; Larkin (Zh. eksperim. i teor. fiz. v. 37, 264, 1959), who confined 
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bremsstrahlung of charged particles in media. The probability of 
particle scattering in the plasma and the particle polarization 
Operator are first obtained by correlation analysis, and the result 
leads to the polarization losses.. The deceleration of a charged 
particle in matter is also considered briefly from the quantum 
field-theory point of view. "The author is grateful to V. M. 
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*' ABSTRACT: Because of the possibility that new statistical-physics 
“methods can give more accurate results on the bremsstrahlung of a 

«: high temperature plasma and on recombination and line-spectrum radi- ..-- 

, ation of low-temperature plasma, quantum field theory methods cof ee 

+ Statistical physics are used to determine the spectral expansion of | 
‘| bremsstrahlung intensity per unit volume of a plasma, with allowance: |: 
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ABSTRACT: Quantum electrodynamics is used to investigate the evo- *- 
-Jution of resonant emission and absorption and the oscillations of | 
“photon density in a resonant medium (an aggregate ‘of identical two- ¢ 

level molecules) for the case when there are no quanta at the ini- 
tial instant of ‘time, and the Gistributién of the molecules by levels 
‘4s fixed. Photon losses are neglected. It is found that at the 
_ start of the process the molecules\ radiate independently, in agree~ 
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ABSTRACT: A system of equations for the vector potential, polarization current, and 
overpopulation of levels suggested earlier by one of the authors (Zh. ETF, v. 48, | 
1965, p. 879) 15 -used to investigate the electromagnetic oscillations in a solid. - 
state laser operating near the steady-state regime. The analysis includes .all of the]. 
possible modes. The frequency and the intensity of emission in a steady-state regime oe 
are determined for the case when the pump power is large and the condition for 
stability of oscillations is established. It is shown that the laser oscillator 
_equations (W. Kaiser et al., Phys. Rev. v. 123, no. 3, p- 766) describing kinetics of 

the emission process and photon absorption by resonance two-level molecules in the 
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ABSTRACT: A free macrescopic electromagnetic field in a homogeneous, transparent, 
nonmagnetic, dispersive, anisotropic medium has been quantized by taking into 
consideration all types of waves excited in a medium. The Green function and the 
delayed Green: function of the electromagnetic field were obtained. The radiation 
of an impurity atom in an anisotropic dispersive medium was determined on the basis 
of the method developed. Selection rules for the emission of a longitudinal quantum 
were derived. The probability of long-wave emission of a transverse and a longi-~ 
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ABSTRACT: The authors point out that most existing investigations of electromagnetic 
radiation are limited to types of radiation (Cerenkov, transition, diffraction), 
which is characterized by the fact that it disappears in the absence of a medium, 
They consequently consider radiation that a charged system can produce in vacuum as 
well as in a medium, where the presence of the surrounding medium either eiters the 
intensity of the source or leads to radiation of specific waves which are not pro= 
duced in a vacuum. The effects of absorption by the medium on the radiation is ana- 
lyzed for both classical and quantum emitters. The absorbing media are assumed to be 
in thermodynamic equilibrium. Dipole, magnetic dipole, and quadrupole radiation is | 
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" USSR/Engineering - Construction, Low- Jan 53 
Temperature Welding 


"Assembly Welding of Steel Constructions at Minus 
Temperatures With Induction Preheating," Engrs I. P. 
Olesov,-A. I. Alekseyev§.N. M. Rodigin 


Stroi Prom, No 1, pp 16-18 . 4. 


States that in order to eliminate seasonal interrup- 
tions of construction welding due to welding flaws 
occurring at low air temps, the-Uralstal'konstruktsiye 
Mrust, along with the/Ural branch of Acad Sci USSR, 
worked out (1950-1952) and introduced a method of in 
auction preheating of constructions which permitted 
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welding at temps of minus 35 to minus 45°. The con- 
struction, principle of action, speed of action, and 
method of use of the induction preheater are given. 
It has been used on metal up to 32 mm thick. Cur- 
rent is supplied from ordinary welding transformer. 
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Blast Furnaces 


From the experience of welding the shell of a blast furnace under low t 
Biul. stroi, tekh. 10 no, 1. 1953. ow temperatures, 


Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl. 
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Using induction preheating in assemblh welding of steel strudtural 
units at temperatures below freezing, Stroi. prom., 31, No. 1, 1953. 
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